Object: To analyze the clinical, epidemiological and laboratory characteristics of the cases with measles in the Plovdiv region, Bulgaria, in the period March-July 2017. Materials and Methods: The study included 139 hospitalized patients with measles, treated in the Clinic of Infectious Diseases, University Hospital "St. George"-Plovdiv, during the observed period. Diagnosis was verified by ELISA in 133 of the patients. The following methods were used: clinical and epidemiological analysis, laboratory, microbiological and imaging tests. Results: The age distribution of the patients was: infants below 1 year were 23.8%; 1 -3 years-24.5%; 4 -17 years-30.9%; and over 18 years -20.8%. Ethnicity: from Roma origin were 83.5% and Bulgarians-16.5%. Most of the patients (62%) reported contact with a measles patient. Ninety eight of the patients were over 13 months of age and they should have been immunized, as the vaccine in Bulgaria is applied on the 13 month. Of these 98 patients, 49% were immunized, 28% were not, and for 23% there were not data. The most common clinical symptoms were: fever-97.1%, cough-98.6% and runny nose-82.7%. Conjunctivitis was observed in 82%, asthenia in 46%, and diarrhea in 51.1%. The rash appeared average on the 4 th day of the onset of complaints. Koplik's spots were observed in 71.9%, cervical lymphadenopathy in 56.1%, hepatomegaly-in 25.2%, and splenomegaly-in 7.9%; auscultation data for bronchitis/pneumonia-in 33.1%. 
Introduction
Measles is a highly contagious vaccine-preventable viral infection, characterized by fever, cough, runny nose, conjunctivitis, enanthema (Koplik spots) and maculopapular rash [1] . The cause, Morbillivirus morbilorum, is RNA virus, which belongs to the Paramyxoviridae family, with a stable antigenic structure and identified 23 genotypes [2] . In the pre-immunization era, measles was a widespread disease from which nearly every child under 15 was ill. The disease is still common and even fatal in developing countries [3] . About 20 million people become diseased with measles worldwide, and 200,000 die annually, mainly children [1] .
In 1963, a live attenuated measles vaccine was successfully licensed and started, and now the disease is rare, even unusual in most developed countries where the vaccine is widely used. However, measles continues to occur sporadically in the United States and major epidemics in developing countries make measles a constant cause for childhood morbidity and mortality. In 2000, measles was the fifth leading cause for child mortality worldwide, with nearly 777,000 deaths [4] .
In 2002, the WHO American region was certified free of measles, but epidemic outbreaks have been reported in the European region, due to laps in the vaccination programs. In April 2009, after an absence of 7 years in Bulgaria an epidemic of measles was registered, after the virus spread from Hamburg, Germany. The disease quickly spread across the country, with a peak in March 2010, and declined at the end of the year. 24,253 patients were registered for a 2-year period in Bulgaria. These cases were 72% of those registered in Europe for 2010 [2] .
According to ECDC, large epidemic outbreaks of measles in 2017 arose in Romania and Italy. Cases were reported despite intensified vaccination activities at national level. All countries in the EU/EEA reported cases of measles this year, with the exception of Latvia, Liechtenstein, Malta and Norway. In 2017, deaths were reported in Romania-21, Italy-3, Bulgaria-1, Germany-1, Portugal-1 
Materials and Methods
The study included 139 measles patients treated in the Clinic of Infectious Dis- The study was approved from the ethical committee of Medical UniversityPlovdiv. Oral consent has been obtained from all of the patients before they have been included in the research. 
Results
Since 15 March 2017, when the first measles case was registered, 139 patients with measles were treated until July 2017, of whom 78 (56%) men and 61 (44%)
women. The age distribution of the patients is presented in Table 1 . The majority of the infected were children, the youngest patient was 2-months old, and the oldest one-57 years old.
The average hospital stay in the clinic was 6.4 days ( Table 2 .
Laboratory and imaging results: • 45 (32.4%) of the patients had leucopenia, 3 (2.2%) had leukocytosis, and the rest-normal levels.
• ESR was elevated for 54 (39.1%) of the patients-the highest value was 59 mm/h (normal-<20 for adults and <12 for children).
• CRP for the 89 studied patients was elevated in 68 (76.5%) of them-the highest value was 67 mg/l (normal level-<8 mg/l).
• ALT was elevated for half of the patients.
• Throat secretion was studied in all patients. Str. pneumoniae was isolated in only one child, the others were negative.
• Fecal samples were studied in patients with diarrhea, but pathogenic microorganisms were not isolated from anyone. *The rash occurred average on the 4 th day of the onset of complaints (1 -7 days), and in most cases the typical 3-day stage of rash, localization and spread was observed, type-maculopapular, more often confluent. In few cases, there was insignificant amount of rash, which was atypical and rapid transient. In two cases, the rash was hemorrhagic.
• Lung X-ray was performed for 46 and was positive (X-ray of pneumonia or bronchitis) for 28 (61%) and negative for 18 (39%) of them.
• The serological test for anti-Measles IgM was positive in 133 (95.7%), for 2 -in the gray area, and 4 patients were negative, but with typical clinical symptoms for the disease.
In the course of the disease, many complications affecting the respiratory tract and organs of the digestive system were observed (Table 3) . Neurological complications were not observed.
Of our patients, 138 recovered, and 1 died. The infected child that died was a 9-month old infant with severe laryngitis, progressive worsening of the condition, complicated with laryngospasm and acute respiratory failure.
Discussion
To be achieved the measles elimination it is required monitoring of the susceptibility of the population to the disease in order to prevent outbreaks in the future [6] .
The age distribution of our patients showed that the majority of the diseased were children, whereas there were and adults-20%. In the same time, a study from Slovakia showed that people aged 30 -45 and non-vaccinated children were the most affected age groups [6] . In our patients, measles occurred typically, with disease-specific symptoms and laboratory changes, but with a very high incidence of complications (57%), unlike those in Belgium, where an atypical clinical presentation was observed, but also severe complications, most often dehydration, pneumonia, hepatitis, gastrointestinal problems, otitis, isolated cases of febrile seizure, encephalitis, pancreatitis and uveitis. No deaths were reported there [7] , whereas one child died in our study. Of our patients, 28% older than 13 months, were not immunized against measles, similar to data from other authors [7] ; however, in some studies a much higher percentage of non-immunized patients was observed-88% [9] .
In Italy the immunization coverage against measles was insufficient (it varied between 85.4% and 90.6% in the period 2007-2016), and there are large groups of susceptible adults [8] . The authors described the ongoing epidemic of measles for the period January to August 2017, with over 4 400 cases. The highest incidence was in infants below 1 year, whereas 7% occurred among healthcare workers; 3 fatal cases and 2 with encephalitis were reported. Complications were reported in 35.1% of the cases: diarrhea (16%), stomatitis (13.9%), keratoconjunctivitis (9.3%), hepatitis (8.7%), respiratory failure (6.3%), otitis (4.6%), thrombocytopenia (3.2%) [9] . No patients among contact healthcare workers were observed in Bulgaria.
Limitations about the study: Unfortunately we could not obtain access to the documents for registration of the immunizations for all of the patients. That's why for some of them there were not data for their immunization status.
This epidemic outbreak of measles in the Plovdiv region, Bulgaria, was significantly smaller than the one in 2010-then in the same region more than 2, 800 people were diseased, mainly children [10] . However, in this outbreak significant laps in the immunization coverage were also observed.
Conclusion
Measles still prevails during the age of childhood, but 20.8% of the patients were 
